The thermodynamic properties of high temperature-low pressure ideal nitrogen plasmas are well known 1 , while minor work exists on the corresponding properties at high pressures, despite their importance in many applications 2 . In this note we examine the first step in the calculation of thermodynamic properties of high temperature-high pressure nitrogen plasmas i. e. the calculation of the second virial coefficients of nitrogen atoms in the ground state N( 4 S). These quantities can be evaluated from knowledge of the potentials g + , 3 -(/ + , 5 27, 7 2tt + arising in the N( 4 S) +N( 4 S) collision.
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One can, in fact, write 
where (f, x) is the incomplete gamma function.
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It should be noted that Eq. (2) calculates the so called ßfree contribution i. e. the contribution due to the atoms which interact, but are free to separate after the interaction . The definition of Bfree , for an attractive potential, through Eqs. (2) - (5), is useful since the corresponding B h term (i. e. the contribution related to the formation of bound molecules) is generally taken into account in the equilibrium constant of the dissociation process . It should be, however, pointed out that only B {ot = Bfree + ^b can be, in principle, experimentally determined (even if very difficult to do).
The 0(r) potentials corresponding to and 3 Jf" potentials are strongly attractive; they can be expressed by means of a Morse function, the parameters of which, based on experimental spectroscopic potentials, can be found in Reference 6 . The same function, with parameters in Ref.can be used for the potential; it is based on the predissociation analysis made by McCarrol in Reference 8 . The_ 7^M potential is very important in determining B, due to its large statistical weight as compared with the corresponding statistical weights of other states. Two independent calculations have been performed on this potential, using a delta function model [9] [10] . The results are expressed by means of an exponential repulsive function
with parameters $0 = 317.8 eV, b = 2.753 Ä" 1 from Ref. 9 and 0O = 253.9 eV, 6 = 2.717 A" 1 from Reference 10 .
To check the reliability of these calculations, we have done an "ab initio" quantum mechanical determination of the potential, by using the valence bond type wave function (7) : Table 3 with the corresponding values of Reference 4 . The strong differences (up to a factor 5) between the present results and the Kessel'-man ones, are clue to a different choice of the potentials, since the same equations [i.e. Eqs. (1) to (5)] were used for evaluating the second virial coefficient. In particular Kessel'man et al. 4 used a Morse potential for the state, based on the Vanderslice et al. results 9 , which is indeed an approximation as compared with the present choice. Moreover he presumably used the potential of Ref. 9 Results of these computations are reported in Table 1 ; they can be fitted, in the energy range 10 -2 -7 eV, with a satisfactory approximation to Eq. (6), with parameters 0o = 5572 eV, 6 = 4.170 A -1 . It should be noted that the wavefunction (7) can be considered a satisfactory representation of the potential, since it represents the only "covalent" configuration of this state in the framework of the atomic basis set utilized n .
Values of Btj relative to the present potential, are reported in Table 2 , and compared with the corresponding results obtained by using the potential of References 9 ' 10 . One can note the agreement between the Bij values obtained from the different potentials (maximum deviation being of the order of 25%), even though the potentials can strongly differ (see Table 1 ). These differences become smaller when one adds the contribution to the noting that Kessel'man et al. overestimate the contributions coming from 5 Zg and states, as compared with the present results (see Table 2 ), underestimating at the same time those from x 2g and states.
